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(54) FUEL CELL AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To excellently arrange 
radiators for reducing a size of a fuel cell automobile, in 
which supply of a compressed air controlled to be about 
80° C to a mounted fuel cell main body is necessary, 
and air-cooled after-cooler is required as a discharge air 
temperature from an air compressor reaches about 
200° C, while a radiator for cooling the fuel cell main 
body and car-cooler capacitor are also required. 
SOLUTION: The air-cooled after-cooler 4 for cooling 
high temperature air from the air compressor 3 and the 
fuel cell cooling radiator 9 are integrated together and 
arranged on the cooling air downstream side of the car- 
cooler capacitor 10. A single cooling fan 5 can be used in 
common for these radiators. Consequently, a heat 
radiation system of the fuel cell automobile is reduced in 
size and weight, and fuel cell automobile can be provided 
at a low cost. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim 1]A fuel cell electric vehicle having arranged an air cooling after-cooler which cools 

discharged air breathed out from an air compressor to the downstream of air which cooled a 

capacitor for car air conditioners in order to supply an oxygen pole of a fuel cell. 

[Claim 2]A fuel cell electric vehicle unifying a radiator which cools a main part of said fuel cell, 

and said air cooling after-cooler in the fuel cell electric vehicle according to claim 1. 

[Claim 3]A fuel cell electric vehicle carrying out common use of a cooling fan which cools said air 

cooling after-cooler, and the cooling fan of said capacitor for car air conditioners in the fuel cell 

electric vehicle according to claim 1. 

[Claim 4]In order to supply an oxygen pole of a fuel cell, an air cooling after-cooler which cools 
discharged air breathed out from an air compressor, It arranges at the downstream to a pan of a 
capacitor for car air conditioners installed in the downstream of a cooling fan, A cooling method 
of an air cooling after-cooler for mount cooling said air cooling after-cooler with air which 
rotated said cooling fan if needed and passed said capacitor for car air conditioners even when 
not using a car air conditioner. 

[Claim 5]An air cooling after-cooler which cools discharged air breathed out from an air 
compressor in order to supply an oxygen pole of a fuel cell, Unify a radiator for cooling said fuel 
cell body, and it arranges to the downstream of air which cooled a capacitor for car air 
conditioners, A heating method of a fuel cell electric vehicle characterized by using either or 
both sides for heating of a vehicle room at least among heat which said discharged air cooled 
with said air cooling after-cooler has, and heat of a heat carrier in said radiator. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a fuel cell electric vehicle, and relates to the 
cooling system of discharged air of the air compressor sent to the oxygen pole of a fuel cell in 
the fuel cell electric vehicle it runs using the electric power generated mainly with the polymer 
electrolyte fuel cell, or the hybrid car provided with the engine and the fuel cell. 
[0002] 

[Description of the Prior Art]A fuel cell electric vehicle is under development now. 
Still concrete commercial production is not carried out. 

There are few well-known examples about cooling of discharged air of an air compressor 
especially required for a fuel cell electric vehicle. 

[0003]According to JP,9~63620,A, the example which has arranged the carbon monoxide 
stripper, the air compressor (air compressor), and the intercooler (air cooling after-cooler) in in- 
series is exhibited sequentially from the air-intake. 

[0004]The air which became an elevated temperature with the air compressor is branched to 
two, the air which goes to a fuel cell body is cooled to JP, 2000-1 2060,A by an intercooler, and 
the example currently controlled not to cool the air which goes to a reformer is shown in it. In 
this invention, the reformer is aimed at the fuel cell electric vehicle which sends hydrogen to a 
fuel cell body directly from a cylinder etc. for not carrying. 
[0005] 
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[Problem(s) to be Solved by the Invention]In an example given in above-mentioned JP,9- 
63620,A, the consideration about the cooling structure of the intercooler (air cooling after- 
cooler) which cools compressed air is missing, and it is not indicated at all how high temperature 
air is cooled. 

[0006]The example of a statement raises the temperature of a reformer primarily to JP,2000- 
12060,A using high temperature air from an air compressor, and the air cooling supplied to a fuel 
cell body uses the intercooler of the water cooling type. Therefore, it becomes large-scale and 
complicated cooling structure. The reformer shown in this example is not carried by this 
invention, but it is aimed at the fuel cell electric vehicle which sends hydrogen to a fuel cell body 
directly from a cylinder etc. in this invention. 

[0007]Since the discharged air temperature of the air compressor carried in the fuel cell electric 
vehicle will be about 200 **, before sending to the main part of a polymer electrolyte fuel cell, it 
must be cooled at about 80 **. The polymer electrolyte fuel cell has the character in which 
efficiency becomes high most at the temperature of about 80 **. 

[0008]Since the discharged air temperature of an air compressor will be about 200 **, in order 
[ although this character is suitable as a power supply for cars with frequent starting and stop, 
however ] to keep a fuel cell body at 80 **, it needs to cool discharged air from an air 
compressor at about 80 **. 

[0009]The purpose of this invention is to provide a small lightweight heat dissipation system by 
the low cost which used heat energy effectively in a fuel cell electric vehicle by adopting the air 
cooling which cools the air supplied to a fuel cell by the open air, and rationalizing arrangement 
of an air cooling after-cooler. 
[0010] 

[Means for Solving the Problem]To achieve the above objects, a fuel cell electric vehicle of this 
invention has arranged an air cooling after-cooler which cools discharged air breathed out from 
an air compressor to the downstream of air which cooled a capacitor for car air conditioners, in 
order to supply an oxygen pole of a fuel cell. 

[0011]The operation of this invention is as follows. Temperature of compressed air supplied to a 
fuel cell is so efficient that it is close to 80 **. According to this invention, an air cooling after- 
cooler can be made to cool further using cooling air (usually about 40 **) which cooled and 
carried out temperature up of the capacitor for car air conditioners by having arranged an air 
cooling after-cooler to the downstream of a capacitor for car air conditioners. Therefore, heat 
energy of cooling air can be used effectively and energy saving and miniaturization of a fuel cell 
electric vehicle are attained. 
[0012] 

[Embodiment of the InventionjAn embodiment of the invention is described with reference to 
drawings. As shown the outline of this embodiment in drawing 1 , in order to supply to the oxygen 
pole of the fuel cell 6 in a fuel cell electric vehicle, It is that of the peach which has arranged the 
air cooling after-cooler 4 which cools discharged air of the high temperature high pressure 
breathed out from the air compressor 3 to the downstream of the capacitor 10 for car air 
conditioners cooled by the cooling fan 5. 

[001 3]Discharged air of the high temperature high pressure from an air compressor can be 
efficiently cooled with easy composition, without using large-scale and complicated composition 
by using effectively further the cooling air which cooled the capacitor for car air conditioners and 
carried out temperature up by this composition. 

[0014]Hereafter, the heat dissipation system of the fuel cell electric vehicle which is one 
embodiment of this invention is explained using drawing 1 . The capacitor 4 for car air 
conditioners by which drawing 1 is cooled with the cooling fan 5 and the cooling fan 5 in this 
embodiment, Arrangement of the radiator 9 for fuel cell cooling which has been arranged at the 
downstream of this capacitor for car air conditioners, and was united with the air cooling after- 
cooler 4 and this air cooling after-cooler 4 in ** is shown. 

[0015]First, it explains that the air supplied to the oxygen pole of the fuel cell 6 flows. The air 1 
inhaled from the outside of a car is compressed to a suitable pressure with the air compressor 3. 
The air compressor 3 is driven by the motor 2. Since the compressed air is heated by about 200 
**, it cools by sending to the air cooling after-cooler 4. 

[0016]The fluid which cools the air cooling after-cooler 4 is the exterior air 1 1 sent by the 
cooling fan 5. With the air cooling after-cooler 4, the compressed air (supply air 1a) cooled from 
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about 200 ** to about 80 ** is sent to the oxygen pole of the fuel cell 6, and generates 
electricity by reacting to hydrogen. The remaining air discharged from the fuel cell 6 is 
discharged as exhaust air 7. Since this discharged air is still high voltage, it can turn and carry 
out power recovery of the turbine. 

[0017]Next, it attaches and explains to the cooling water circuit 8 of the fuel cell 6. At a fuel cell 
body, although hydrogen and oxygen react and water is made, since this reaction is an exoergic 
reaction, in order to keep a fuel cell at about 80 **, it needs to be cooled. 
[0018]As a cooling method of the fuel cell 8, it has the structure of pouring cooling water in 
some places of a fuel cell stack. This cooling water is led to the radiator 9 for fuel cell cooling by 
the circuit 8. This radiator 9 for fuel cell cooling is also cooled by the exterior air 1 1 sent with 
the cooling fan 5. 

[0019]Next, the capacitor 10 for car air conditioners is explained. Although a car air conditioner 
is called in this invention, it is the same as that of a car air-conditioner. Although not shown in a 
figure, in order to air-condition the vehicle interior of a room, the circuit of the refrigerant is 
formed and the heat of the car interior of a room radiates heat from the capacitor 10 for car air 
conditioners. This capacitor is also cooled by the exterior air 1 1 sent with the cooling fan 5. 
[0020]Next, arrangement of each component in this invention is explained. This invention is 
characterized by forming the air cooling after-cooler 4 of the discharge side of the air 
compressor 3 in the cooling air downstream of the capacitor 10 for car air conditioners, as 
mentioned above. 

[0021] Although about 80 ** of the efficiency of a fuel cell which becomes the highest [ the 
compressed air temperature of the exit of the air cooling after-cooler 4 ] is enough as for this 
reason, the refrigerant exit temperature of the capacitor for car air conditioners needs to be 
about about 40 **, and there is character in which efficiency becomes better as low. 
[0022]Therefore, the capacitor 10 for car air conditioners was installed in the upstream with a 
low temperature of the exterior air 11, and the air cooling after-cooler 4 was installed in the 
downstream in which the temperature of the air 1 1 rose. Thus, efficient cooling was attained by 
arranging. 

[0023]Next, other embodiments of this invention are described. This example makes integral 
construction the air cooling after-cooler 4 and the radiator 9 for fuel cells. This plans a small 
weight saving and a cost reduction. It is because about 80 ** of the outflow-of-cooling-water 
temperature of the radiator 9 for fuel cells as well as the air cooling after-cooler 4 is enough as 
for such an effect being acquired. 

[0024]Next, the embodiment of further others of this invention is described. If the air cooling 
after-cooler 4 and the radiator 9 for fuel cell cooling are arranged to the downstream of the 
capacitor 10 for car air conditioners, the cooling fan 5 which sends the exterior air 1 1 can be 
made enough [ with one cooling fan ] for these three radiators. By this, the small weight saving 
and cost reduction of a heat dissipation system in this invention can be planned further. 
[0025] Drawing 2 shows one embodiment of fuel cell electric vehicle entire structure. The air 
compressor 3 described by drawing 1 , the air cooling after-cooler 4, the radiator 9 for fuel cell 
cooling, the capacitor 10 for car air conditioners, and the cooling fan 5 are all settled into the 
front bonnet of a car. However, the fuel cell body 6 is stored by the under floor of the car. 
[0026]Even when not using [ another embodiment of this invention ] car air conditioners, such as 
winter, in order to keep a fuel cell body at about 80 **, The cooling fan 5 is rotated if needed 
and it enabled it to cool the air cooling after-cooler 4 and the radiator 9 for fuel cell cooling with 
the air which passes the capacitor 10 for car air conditioners. 

[0027]Another embodiment of this invention is shown in drawing 3 . This example forms the car 
heater 13 in the middle of the hot-water-circulating way 12 (it is also the cooling water circuit 8 
which cools the fuel cell body 6) which ties the fuel cell body 6 and the radiator 9 for fuel cell 
cooling, and obtains the air 14 for heating. 

[0028]That is, while being able to heat the vehicle interior of a room in winter using the warm 
water of the radiator 9 for fuel cell cooling, when quantity of heat ran short, it was the heat of 
the air cooling after-cooler 4, and the warm water of the radiator 9 for fuel cell cooling is heated, 
and the heat of both radiators was used for heating. This can be easily carried out, if the air 
cooling after-cooler 4 and the radiator 9 for fuel cell cooling are unified. 

[0029]As explained above, the radiator for fuel cell cooling which cools a fuel cell body other 
than the air cooling after-cooler for cooling compressed air as a radiator of a fuel cell electric 
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vehicle, the capacitor for car air conditioners for air-conditioning the vehicle interior of a room 
further, etc. are required. 

[0030]Although it is necessary to keep a fuel cell body at about 80 **, the reaction of hydrogen 
and oxygen is an exoergic reaction and heat generates it. In order to remove the heat, it is 
necessary to pour cooling water in some places at the stack of a fuel cell. Like engine cooling 
water, this cooling water must be led to the radiator for fuel cell cooling, and must radiate heat 
to the open air. 

[0031]Since it gets hot in the vehicle interior of a room, a summer needs to be air-conditioned. 
The heat of the car interior of a room must radiate heat in the open air by the capacitor for car 
air conditioners. Heating of the car interior of a room is conversely needed for winter. At this 
time, the heat of the radiator for fuel cell cooling is used, and since it is possible that quantity of 
heat runs short further, it is necessary to also use the heat of an air cooling after-cooler for 
heating. 

[0032]Thus, unlike the conventional engine vehicle, in a fuel cell electric vehicle, effective use of 
heat poses an important problem. By putting the capacitor for car air conditioners on the air 
upstream, and putting an air cooling after-cooler and the radiator for fuel cell cooling on the 
cooling air downstream in each above-mentioned embodiment, The temperature change of air 
was used appropriately and effectively, one cooling fan was used for the share, it unified and the 
air cooling after-cooler and the radiator for fuel cell cooling were made into the heat source of a 
heating period. Therefore, it became energy saving of the fuel cell electric vehicle miniaturizable. 
[0033] 

[Effect of the Invention]As stated above, in this invention Arrangement of the air cooling after- 
cooler of the air compressor of a fuel cell electric vehicle, and the capacitor for car air 
conditioners, Since arrangement of the radiator for fuel cell cooling was furthermore rationalized 
and effective use of heat and sharing of the cooling fan were attained, the fuel cell electric 
vehicle provided with the low-cost heat dissipation system by a small light weight can be 
provided. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram in which showing one embodiment of the fuel cell electric 
vehicle of this invention, and showing the system flow centering on heat dissipation. 
[Drawing 2] It is an entire structure figure of the fuel cell electric vehicle concerning one 
embodiment of this invention. 

[Drawing 3] It is a lineblock diagram of the system flow in another embodiment of this invention. 
[Description of Notations] 

1 Exterior air 

2 The motor of an air compressor 

3 Air compressor 

4 Air cooling after-cooler 

5 Cooling fan 

6 Fuel cell body 
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7 Exhaust air 

8 Cooling water circuit 

9 The radiator for fuel cell cooling 

10 The capacitor for car air conditioners 

1 1 ExternaHntercooling air 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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